Identification, characterization, and intracellular distribution of cofilin in Dictyostelium discoideum.
We identified and purified an actin monomer-binding protein of apparent molecular weight of 15,000 from Dictyostelium discoideum. The 15-kDa protein depolymerized actin filaments in a pH-dependent manner. The protein also had an activity to decrease apparent viscosity of actin solutions in a dose-dependent manner. This activity was inhibited by phosphatidyl inositides. Molecular cloning of genes encoding this protein revealed that the protein is 42% identical in its primary sequence to yeast cofilin. We concluded that the 15-kDa protein is cofilin of this organism. D. discoideum cells contain two cofilin genes (DCOF1 and DCOF2) whose nucleotide sequences were entirely identical in their exsons while the promoter and intron regions were different. Promoter assay experiments revealed that DCOF1 is expressed both in vegetative and differentiating cells and that DCOF2 is not expressed under any conditions examined. Gene disruption experiments suggested that DCOF1 might be essential for the proliferation of D. discoideum cells whereas the disruption of DCOF2 was proven not to alter any phenotypes. Indirect immunofluorescence microscopic observations showed that cofilin is distributed diffusely throughout cytoplasm in vegetative cells. In flattened cells under starvation stress, cofilin localized at dramatically reorganizing actin-cytoskeletons in ruffling membranes of the leading edge, but not at rigid actin meshwork in focal adhesion plaques. These results suggest that cofilin may be involved in dynamic reorganization of membranous actin cytoskeletons.